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frontnl lesion, though it Involves tho destruction of tho entire lobe, or 
even ox tends to tho entiro hemisphere. 

3. Tho exceptional instances in which seemingly opposite conditions 
exist nro always rcconcilablo, on moro careful examination, with tho 
assertion of an exclusive control of tho mental faculties residing in the 
prefrontal region of tho left Bide. 

If, then, tho same nature and degree of proof which is deemed 
sufficient for tho localization of other ccrchral functions may ho 
accepted in caso of tho mental faculties, their centre of control has 
been established. 


Till? UNILATERAL OCCURRENCE OF KKRNIG'8 SION AS A 
SYMPTOM OF FOCAL IJRAIN DISEASE. 

By Joseph Sailer, M.D., 

MEDICAL REGISTRAR TO TUB FHILADBI.FHtA HOSPITAL. 

I desire to report two eases in which Kernig'ssign wa9 present only 
on ono sidd and appeared to hear some reference to a cerebral lesion on 
tho other shlo of tho brain. This sign wits described by Kemig In 18G3 
boforo tho Medical Society of St. Petersburg, ami tho next year pub* 
lislicd in Gorman* His attention was first directed to tho phenomenon 
in a patient recovering from epidemic ccrebro-spinnl meningitis. This 
patient could walk perfectly well, could lie In l>ed with legs extended, 
hut whenever she sat In a chair she found it impossible to extend tho 
legs on tho thigh beyond a right anglo, Subsequently ho studied fifteen 
eases of meningitis, nine of which were confirmed by autopsy, with refer¬ 
ence to this sign, and found it present in all. It could he elicited whether 
tho patient sat up, lay on tho back or on tho sido, Ho describes it ns 
a flexion contraeturo in tho legs (and occasionally In tho arms) when the 

thigh is flexed to a right anglo upon tho trunk. Under theso circum¬ 
stances any attempt to extend the leg on tho thigh meets with severe 
rcsiataneo os a result of contraction of tho hamstring muscles, and it is 
impossible to extend tho leg boyoml an anglo of 135°, or oven, in 
extrema cases, beyond a right angle. When the thigh is extended the 
hamstring tendons aro relaxed and soft; when, howover, tho thigh is 
at n right anglo to tho trunk aud an attempt is nmdo to extend tho leg 
thoy becomo tenso and prominent. Tho contraction is not ordinarily 
associated with pain, nor with any increased rigidity in any other part 
of tho body, and Kcrnig particularly noted that the retraction of the head 
did not becomo greater when the patient sat up. Ho states that the 
sign usually persists long into convalescence ; it may vary from timo to 
time in tho courso of tho disease; it is not produced by mechanical 
irritation of tho sciatic nerves, and may, as he noted in his original 
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communication, occur in certain other conditions, although in all of 
thoso that ho observed thero was reason to believe that irritation of tho 
membranes oxiotcd. 

The literaturo on tho subject is very inconsiderable, although tho 
presence or absence of tho aign ia now usually mentioned in connection 
with a suspected case of meningitis. Tho first important nrticlo on 
this subject was that of FriiB, who found it present in 74 of 8G cases, 
and wft3 not able to exclude it positively in all of tho other 12. Henoch 
also obtained it frequently in children suffering from meningitis, and 
lllumm mentions its oxistcnco in 7 of 9 cases. In ono caso tho contrac¬ 
tion of tho musclo camo on suddenly and was painful. Bull obtained 
it in all positions in 2 cases: one a tumor of tho cerebellum mid tho 
other a thrombosis of the loft lateral sinus. Ncttor, in nil oxteneivo 
series of investigations which practically called general attention to tho 
existence of tho sign, found it present in nearly all cases of meningitis. 
Tho attention of tho American profession was directed to this subject by 
a paper by Herrick, read beforo tho American Medical Association. 
IIo found it present in 17 of 19 cases of meningitis and only twice in 
100 other eftses, ono of which was ft case of subdural hemorrhage, mid 
ono ft caso of gonorrhoeal rheumatism, ns ft result of which tho patient 
had lain with tho knees flexed for a poriod of four weeks. Ho failed 
to observe it in cerebral liemorrhnge, brain tumor, nnd other intrncmninl 
conditions. In other cases tho absence of tho sign was of great vnluo 
in excluding meningitis. Ho called renewed attention to tho fact that 
tho sign can bo elicited if tho patient cither sits or lies down. Its pres¬ 
ence has also been reported by Widal and Merklen in a caso in which 
tho lesion was found to bo ft clot pressing upon tho anterior surfaco of 
tho pons nnd medulla, and by Thyno in a caso in which thero wns 
hemorrliago into tho loft lateral lobo of tho cerebellum, and an effusion 
of blood over tho right occipital lobo and into tho fourth ventricle. Tho 

patient also had retraction of tho head, hut meningitis was not present. 
Tho sign ia more often absent in tuborculous than in any other form 
of meuingitis. Henoch was tho first to mention this fact. Ncttor, 
Herrick, nnd Diculafoy hnvo nil confirmed it, and Packard has reported 
3 cases of tuberculous meningitis in children aged fifteen, sixteen, nnd 
four months, in which tho sign was persistently absent. With tho 
exception of ono of Herrick’s cases, in which tho sign wns elicited in 
tho unaffected leg of a woman suffering with gonorrhoeal gonitis, 
mention has not been nindo of its unilateral occurrence. 

During tho post year I hnvo had undor my enro in tho wards of tho 
Philadelphia Hospital, two cases in which tho sign wns unilateral nnd 
appeared to be ft symptom of focal encephalitis. Tho cases aro intrin¬ 
sically interesting, but possess no common points oxcept tliis peculiar 
phenomenon. 



771 sailer: kernio’s bion in drain dibkabe. 


Oahk I.—The pationt, \V. II. I*., a will to mini, aged twenty yean, 
Inltorcr by occupation, was admitted to tbo Philadelphia Hospital on 
Scptcinltor 16, 11)01, Ho was partially delirious, but could answer 
simplo (juestions, He complained of revere hcndache mid pains all 
over tbo body. Tbo temperature on admission was 101°; there was 
slight abdominal tcndorncss and nu occasional dry cough. His family 
history was indefinite; his mother had died of might's disease; one 
sister was dead; his remaining relatives were living and well. His 

I irevious history was obtained from his father, who stated that he had 
ind whooping-cough, chicken-pox, measles, and mnlnrla in childhood. 

In 1888 he had a moderately sovoro attack of typhoid fover, and nt 
Christmas, 181)9, an attack of what was diagnosed as spotted fever, 
which lasted for about three weeks. This camo on suddenly, and it 
was necessary to bring him homo in a patrol wagon. There was a 
doubtfu) history of an attack of appendicitis about a year ago, for 
which no ojHjrntiun was jKjrformcd. For four or five weeks before his 

i >rcscnt illness ho had been working on an ice-wagon. The history of 
lis present condition was as follows: For nitwit two weeks he had 
been complaining of pain in the side, backache, and headache. On 
tfeptcinher Nth ho cniuo homo from work complaining of intense hend- 

ncfie, mid soon heenmo delirious; ho was not nldo to sleep, and on the 
lAth heenmo violent. Ho hail a serous diarrlmn, with watery, yellow¬ 
ish stools, and seemed to bo very feverish. Upon admission the fol¬ 
lowing notes were nmdo: A wcH-dcveloiwd, well-nourished male; 

numerous tattoo marks on both arms; pupils cijunl, react to light ami 
accommodation ; tongue heavily coated, protruded in a straight lino 
without tremor. Pulio was strong, regular, of good volume and good 
strength; chest was well formed, expanded cminlly and well. The 
abdomen was negative, with tho exception of slight tenderness in the 
right iliac region. No nervous symptoms were noted on this day. On 
tho following day, howover, when I first saw the patient, ho was acutely 
delirious. The head was slightly rctructed, although tho muscles of 
tho neck were not hard. Tho pulse was of medium volume. Tho left 
arm was strongly flexed and distinctly rigid. The right nnn was 
normal. Tho lungs were normal; tho rnrdmo diilncss commenced nt 
tho third hitonpacc and extended laterally from tho mid-sternum to tho 
left parasternal lino ; there was a weak, diffuse apex-bent in tho fourth 
interspace. Auscultation revealed gallop-rhythm, and a slightly accen¬ 
tuated pulmonic second sound. Tho liver extended from the sixth rib by 
the costal border; the spleen was not palpable, hut was slightly enlarged 
to percussion. Tho stomach, oxnmined l>y auscultatory percussion, did 
not extend below tho costal border; there wo* no eruption on the skin; 
tho inguinal and post-cervical glands were small but palpnlde. There 
was slight hyperesthesia over the alalomen. The supra-orbital nerves 
and tho supralmlbar foMio were not tender, and tho patient did not 
manifest nny discomfort upon strong percussion of the skull. Tho 
rolloxcs wore nut exaggerated. Kernig's sign was readily elicited in 
tho left leg. It was possible to extend tho right leg in an almost 
straight lino with tho thigh when tho latter was flexed at right angles 
upon tho Altdomcn. Posteriorly nothing abnormal was noted aside 
from a slight iucrcnno in vocal resonance at the huso of tho left lung, 
and numerous suberepitaut nllcs nt both bases. A provisional^ diagnosis 
was made of tubercular meningitis, associated with hypostatic conges- 
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tion of tlio baso of iho left lung, and with acute nephritis. On Sep* 
tember 18tb tbo patient was distinctly worso; bo bad been delirious 
all night, and slept only for short intervals; ho complained of pain in 
the precordial region ; thero were still signs of hypostatic congestion of 
tho lower lobo of tho left lung posteriorly. When roused there was 
distinct lagging of tho left upper eyelid. Tho mouth was drawn toward 
tho right side, and tbo right side of tho face was wrinkled, while tho left 
side was smooth. Tho reflexes wero not changed. The following day 
the head was turned to tho left side; tho left pupil was smaller than 
tho right and seemed sluggish, Tho tonguo was dry and rough and 
protruded to tho left side. There was marked floxor spasm In tho left 
arm, which also seemed to bo narctio, at any rato tho patient did not 
uso it to re mo vo irritants. Tho right arm was moved freely and 
appeared to bo normal. Tho knee-jerks were slightly increased, espe¬ 
cially on tho left side, and Kernig’s sign was distinctly present in tho 
loft leg, which in addition was slightly paretic. Tho patient now lind 
incontinence of urine, On September 20th tho condition was about 
tho same; tho head was turned strongly to tho left and could not bo 
forcibly turned in tho othor direction, Tho loft arm was firmly flexed 

at tho elbow, and resisted straightening. Tho right leg was not moved 

voluntarily; in tho loft leg occasional irregular movements wero noted. 
Kernig'fl and Babinski's signs wero both present on tho loft sido but 
not on tbo right, Tho apcx*bent was in fno fourth interspace, in tbo 

nipple lino. A Bystolio murmur was heard on this day for tho first 
time, most distinctly at tho apex, and there was modornto accentuation 
of tho second pulmonic sound at tho base. At midnight of tins dny 
tho patient had a hemorrhagic eruption over tho entire body, consisting 
of very slightly raised, small round spots that did not disapjwar upon 
pressure. Thoro woro also hemorrhages under tho conjunctiva', anti in 
tho mucous membranes of tho lips and mouth, Tlio patient could not 
ho roused, and it is possible that ho was deaf on both sides, Tho head 
was retracted and rotated to the left; tho right pupil was widely dilated 
and reacted promptly to light; tho left was contracted and reacted 
very slowly ; there was chronic drooping of tho left oyelul. Itespiration 
was of tho typical Choyno-Stokes variety. Tho pulso showed n very 
remarkable alteration, it was full, rapid, and receded quickly—a typical 
water-hammer pulso. Upon auscultation of tbo heart a loud systolic 
murmur could bo heard at tlio apex and at tho pulmonto eartilngo; 
there was also accentuation of tho second pulmonic sound. Tho left 
arm was flexed over tho chest and could not bo extended by force; tbo 
right foot was not moved oven when tho golo was vigorously irritated. 
There was marked anklo clonus on both Bides. Tho knee-jerks were 
increased, moro on tho left side. Kernig’s sign and tho Bnbinski 
phenomenon wero both present only on tho left sido. Tho patient was 
entirely unconscious and only groaned occasionally. On September 21st 
ho grow gradually weaker, tho pulso becoming smaller; respirations, 
howovor, were slightly moro regular; tho rofloxes remained increased 
until death, which occurred at 0.40 a.m. 

During tlio courao of tho caso tho urino was examined on tho 17th 
and found to contain albumin and numerous granular and blood casts. 
Tho specific gravity was 10.14. On tbo 17th tho lcucocytca wero 
17,(100; on tho 10th, 27,000. Tho Diiuo reaction was tested on tho 
18th and was not present. Blood was taken for the Widal reaction 
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on tho 18th, nml tho roport returned from the City Laboratory on tho 
20th that it wns not present. On the 20th, Dr. Pfahler niado a spinal 
puncture and also withdrew somo blood from the median basilic vein of 
tho right arm, under strict aseptic precautions. Agar tubes were inocu¬ 
lated with this nintcrinl, and on all of them cultures of a staphylococ¬ 
cus that hccamo golden-yellow appeared. These cultures were pure. 
On tho 21st tho autopsy was made by Professor Coplin, who has kindly 
permitted me to abstract his notes. Rigor mortis was unusually pro- 

nounccd ; tho pupils unequally dilated, the left more than the right. 
Tho whole body was covered by a petechial eruption which involvc<l 
nil tho visible mucous membranes. Upon opening tho body hemor¬ 
rhages woro found In all tho serous membranes. The right side of tho 
heart was slightly dilated; tho tricuspid, pulmonic, and mitral valves 
were normal. The anterior and left aortic leaflets were partially 
destroyed, and tho edges showed recent inflammatory vegetations. 
Upon tho remnining lcnflct only tho ventricular surfneo was involved, 
ami it was slightly rough and contained a few small vegetations. Tho 
left lung contained an infarct upon the lower edge of the upper lobe; 
tho lower lobo showed intense hypostatic congestion. Tho spleen was 
enlarged nml soft; tho kidneys showed cloudy swelling; tho meninges 
wero congested, nml thoro was a softened area in the motor region on 
tho right sldo. Tho right tibia was slightly deformed, and upon incision 
was found to bo tho sent of an old osteomyelitis, the marrow having 
been largely converted into compact bone, and the compact substance 
being unusually dense. 

Tho autopsy, therefore, confirmed tho final diagnosis ns far ns the 
henrt, kidneys, and lung wero concerned. Wo had supposed during 
life that ft meningitis existed, mid ns ft matter of fact the membranes 
were intensely congested and (edematous, and over a small area of the 
ascending frontal gyrus at tho lovcl of tho second frontal convolution 
thoy wero slightly altered. Tho main lesion in tho brain, ns subse¬ 
quent examination showed, consisted of an area of hemorrhagic soften¬ 
ing in tho middle of tho ascending parietal convolution, and extending 
inward through tho centrum ovalo toward tho internal capsule, which, 
howover, it did not involve. Surrounding this there was an area a 
few millimetres wide, of partial discoloration of tho brain, apparently 
duo to tcdenin. At tho autopsy Dr. Coplin permitted me to make cul¬ 
tures from tho brain and gall-bladder, and from both an organism was 
obtained which was similar in all respects to tho ono obtained by Dr. 
Pfahler in his cultures from tho blood and cerehro-spinal fluid. This 
organism has twico been injected into rabbits, onco intravenously, with¬ 
out producing fatal off cots. Dr. Coplin also made cultures from the 
heart blood and spleen, and obtained a coccus culturally and mor¬ 
phologically identical with tho staphylococcus pyogenes aureus. Sec¬ 
tions through tho brain showed that tho lesion consisted of an area 
containing considerable hemorrhagic extravasation that was surrounded 
by a layer of polynuclear cells, in tho midst of which thoro were 
numerous masses of cocci. Tho surrounding brain tissue showed 
swelling of tho ganglion cells and thickening of tho glia. Tho case, 
therefore, is a rather interesting examplo of acute malignant endocar¬ 
ditis, duo to staphylococcus infection, and associated with ft focal 
cncophalitis. In viow of the oxistcnco of ft chronio osteomyelitis of 
tlio right tibia it is perhaps permissible to suspect, in the absence of 
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nny other focal lesion, that possibly the organism remained latent in 
this situation, and then, for somo reason, invaded tho body, producing 
the endocarditis and subsequently tho various pvrcmio manifestations. 
Unfortunately cultures were not mado from tho bone lesion. 

Cask II.—J. I 1 ., white, aged thirty-seven years, was admitted to tho 
hospital on November 16, 1901, complaining of pain ill tho back and 
partial loss of power in tho loft side of tho body. Tho patient is an 
intelligent man who had been healthy until a year ago, wlien ho occa¬ 
sionally find attacks which wore diagnosed as rheumatism, and a fistula 
in ano. Ho has used alcohol to oxcess; ho denies venereal history, 
and is tho father of four healthy children, Tlirco weeks before admis¬ 
sion to tho hospital tho patient, who at that time was in good health, 
went to bed with a feeling of genornl malaiso and pain in tho back and 
limbs. On tho following morning bo discovered that ho was unnblo 
to use tho loft sido of tho body; speech was thick ; ho still lind pain in 
the back and also in tho left arm and leg. Physical examination on 
December 7th showed Blight inequality of tho pupils, tho right being 
tho larger, although both reacted to light and accommodation. Tho 
tonguo was protruded in a straight lino; tho supra-orbital reflex was 
equal on both sides; there seemed to bo slight impairment of motion 
on tho left sido of the mouth. 8pccch was defective, tho utterance 
was thick, and thcro apiwared to bo special difficulty in pronouncing 
tho letter ** R” This, tho patient sayp, has dovcloned since his present 
sickness. Tho platysma moved freely on both sides and .there was 
slight rigidity of tho muscles of tho neck on tho left sido posteriorly. 
There was permanent spasticity of tho muscles of tho right arm, and of 
all tho muscles controlling tho left wrist-joint; although tho floxors 
were more involved, and tho arm was therefore held completely flexed 
with tho wrist bout at right angles. Thero wns no rigidity of tho 
fingers of tho loft hand, excepting somo spasticity of tho long extensors 
of tho thumb. Tho muscles appeared to bo slightly wasted; tho grip 
was weak ; tho movements of tho arm were weak, and tho patient was 
unable to oxtcml it boyond a right angle, although it could readily be 
extended by tho application of force, fho biceps jerk was diminished ; 
tho triceps jork wns slightly exaggerated, but tho muscles did not show 
mechanical irritability. There wore no sensory disturbances in tho 
arm, and all tho muscles of tho arm and shouldor responded rendily to 
faradic electricity. Asido from tho hamnoring effect of tho spasticity, 
motion was norninl, and thcro was no oviucnco of inco-ordination. The 

Btcrcognoatlo sense was normal. Whonovcr an effort was mado to move 
tho left arm tho patient moved tho right arm with it in asomowhat 
similar manner, and this associated movement could not bo controlled 
voluutarily. Tho right arm was entirely flaccid; movements were 
normal and were not accompanied by movements of tho left hand, Tho 
liltio nnd ring flngors wore persistently flexed on tho palm, and there was 
wasting of tho thenar and hyperthenar and interosseit muscles. This wns 
ovidently duo to an injury to the ulnar and median norves received 
fifteen years ago, tho scar of which was still distinct. Tho thumb, index 
nnd middle fingers wore capable of freo movement, and tho grip was fairly 
strong. There was slight numbness of sensation of tbo ulnar side of tho 
hand. Tho arm refioxes were normal; sensation was entirely normal. 
Tho left leg was distinctly spastic; it was held habitually in a position 
of extreme extension, Tho kneo-jork was greatly exaggerated; there 
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wna porsistont patollnr clonus, find a rapidly exhausted ankle clonus. 
UnbinakPa phenomenon was present to an extreme degree; the plantar 
reflex was normal. The movements of tlm leg were executed slowly 
and clumsily, but without any evidence of inco-ordination. The toes 
did not resist passive movement in any direction. Sensation was 
overywhero normal; localization was good, and tho mueclo sense was 
not destroyed. When tho thigh was flexed upon tho abdomen the leg 
could not bo extended boyond an anglo of 90°; if tho natientsat on tho 
edge of tho bed it was impossible to oxtend the left leg beyond n per- 
pcndicular position. Whenever this sign wn3 tested tho hamstring 
muscles, which were soft and relaxed when tho le^ wa3 extended, became 
hard and rigid. Tho spasm was not associated with any pain. Kornig’s 
sign had been tried daily sinco it was first elicited, and tho anglo through 
which tho leg could bo moved diminished from an estimated 115° on 
November 22d, to between 90° and 95° on December 6th. Tho right leg 
was flaccid ; tho knee-jerk was exaggerated ; patellar clonus could not 
bo elicited, and there was no nnklo clonus. Tho Babin ski reflex was 

distinct and characteristic; thero was no impairment of co-ordination 

and no disturbance of sensation. Tho muscles of both legs responded 
readily to faradio electricity. Tho muscles of tho ulnar Bido of tho 
right hand failed to respond. Tho abdominal reflex was present and 
apparently normal. Tho patient states that*his memory is not ns good 
as it formerly was; he has occasional emotional attacks apparently duo 
to a realization of tho serious naturo of his disease, but is otherwise cheer¬ 
ful and exceptionally intelligent. Ho has complained of diplopia over 
sinco his admission, and an examination by Dr. do Schwoimtz on 
December dth showed that tho vision in each cyo was reduced to 6/15, 
and thero was a paresis of 8 prism degrees of tho loft oxternal rectus. The 
oye-grounds wero normal, and thero were no changes in tho form fields. 

On Decomber 20th, tho condition of the patient had improved con¬ 
siderably. Tho diplopia was rarely present excepting at night; the 
rigidity of tho loft arm persisted ; both knee-jerks were moderately 
exaggerated, and thoro was slight spasticity of tho left leg.. Kernigs 
sign lmd completely disappeared, and in spit© of the spasticity it was 
possible to oxtend tho left leg completely. Tho patient was nblo to 
walk with assistance; speech Bnoweu distinct improvement, but he was 
still very emotional. 

Tho nature of this caso is somowhat obscure. The lesion is evidently 
located in tho uppor portion of tho medulla on tho right aide, and 
extends far enough forward to involve tho nucleus of tho left abducens. 
It cannot bo completo because the paralysis is not conipleto on tho left 
side, and it must bo limited because there is no disturbance of sensa¬ 
tion. Tumor was at first suspected, and the patient stated that, at the 
commencement of his attack ho bad headacho and vomiting; this, 
however, soon disappeared, and tho absence of chokpd disks rendered 
tho diagnosis of tumor unlikely. There is no reason to suspect em¬ 
bolism of ono of tho branches of tho basilar artery, but thrombosis of this 

nrtcry or Bypliilitic diseaso of tho nrtery causing partial degeneration 
in tho surrounding tissue cannot bo excluded. The Budden onset of 
tho attack leads mo to suspect tho possibility of a non-aupparative focal 
encephalitis of tho typo described particularly by Nonne. 

Tho patient has received potassium iodido in increasing doses unce 
admission. Thero is, however, no other reason to suspect a syphilitic 
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lesion, for tho patient lias no rccognizablo signs of syphilis. The most 
interesting featuro is tho presence of Korniga sign whilo tho symptoms 
were sevorc, and its disappearance as improvement progressed. 

Tho nature of tho mechauism by which Kernig’s sign is produced is 
still obscure. Kernig himself did not attempt any explanation, hut 
was content to prove that it was not duo mo rely to increased intra¬ 
cerebral pressure, nor to pressure upon tho sciatic norves, Friia sug¬ 
gested that it was duo to irritation of tho corda equina by tho infected 
cercbro-spinal fluid. Of course, tho occurrence of tho sign in purely 
cerebral lesions rendors this viow uutenablo. Henoch spoko of it ns a 
reflex manifestation. I do not know exactly what ho means by this, 
but there can bo no doubt that tho position of tho thigh which stretches 
the flexor muscles evidently produces at a certain point a contraction 
in them, To call this a reflex docs not explain tho sign. Exactly tho 
samo viow hoa been maintained by Hull, who called attention to tho 

fact that it is difficult fully to extend tho leg when tho thigh is at right 
angles to tho trunk, and regards tho sign merely as an exaggeration of 
this normal condition. Notter and Ilerriek, who next to Kernig and 
Kriis havo made tho most oxtcnslvo investigations upon this subject, 
merely discuss tho theories that havo been suggested by othors, Widal 
and Morklcn look upon it as a manifestation of Irritation of tho spinal 
meninges, hut do not attempt to explain how this irritation produces 
tho very peculiar phenomenon. Clmuffard, tho moat recent author to 
discuss its nature, explains it as an exaggeration of normal phenomena, 
duo to a hypertonlcity of tho muscles. It is closely analogous—accord¬ 
ing to him- to tho retraction of the muscles of tho neck and back, and 
ho therefore defines it as a contraction mono-regional or multi-regional 
affecting physiologically predominant groups of muscles, and occurring 
in attitudes which normally bring theso muscles into play. 

In tho caso that I report tho common feature was tho spastic paresis 
of ono sido of tho body duo to unilateral cerebral loston. In both cases 
this spasticity did not produce any retraction of tho hamstring muscles 
when tho leg was extended, hut gavo riso to all tho characteristic phe¬ 
nomena of Kernig’s sign when tho thigh was flexed upon tho trunk. 
In tho majority of other cases in which this sign occurred there la reason 
to supposo a certain degree' of irritation of tho pyramidal tract asso¬ 
ciated with depression of Its conductilo power, that is to say, a condition 
similar to tho ono that existed in both of these cases, a spastic paresis. 
And it seems not unreasonable to supposo that more extonsivo and 
careful obacrvntlonB will show that in tho majority of coses Kernig’s 
sign may ho regarded as ono of tho symptoms of a partial lesion of tho 
pyramidal tract, that is to say, a lesion which docs not destroy it but 
which prevents its complete functional activity. This docs not servo 
to explain its mechanism, unless wo assume with Hull and Henoch that 

TOU 123, HO. 6.— MAT, 1602. 61 
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it is merely an exaggeration of normal conditions; but to assert tliis 
positively is of course at present unwarranted. Its median ism is still 
as uncertain as Is tho mechanism of Uabinski’s sign, which in some 
respects is analogous to it, but apparently is present when tho lesion of 
tho pyramidal tract is much rnoro sovero than is compntiblo with tho 
existence of Kernig'e sign. Kernig is tho only author who states that 
tho arms may bo affected by similar condition. In tho two cases which 
I report there was a flexor spasm 111 the arms on the affected side, but 

in both cases this could bo ovorcomo by force, was persistent, and boro 

no definite resemblance to tho manifestations in the leg. 

It is of courso obvious that it is not a lesion of tho meninges but of 
tho subjacent nervous subatanco that causes tho occurrence of Kcrnig’s 
sign. Practically all cases of leptomeningitis are associated with a 
inoro or less sovero degreo of cncephatitis. As far ns I know, however, 
the occurrence of tho sign in tho courso of a typical case of encephalitis 
has not been recorded, In Nonno’s sories of cases no mention whatever 
is nmdo of it, although ho distinctly states that in ono or two cases 
symptoms of meningitis wero not present. Whether this includes tho 
sign or not is of courso impossible to determine, It is impossible to say 
whothor tho sign is frequently present in encephalitic lesions involving 
tho pyramidal tract or not; that it may occur in such cases, Case I. 
sufficiently proves, and Caso II. supports the affirmative view, although, 
of course, tho diagnosis 1ms not been confirmed by autopsy. At any 
rate, I think tho following conclusions are justified: First, Kcniig’s 
sign may occur ns a symptom of focal encephalitis, and in this condition 
may bo present upon only tho opposito sido of tho body. Sometimes it 
is associated with spastio paresis of the leg upon that side. 8econd, in 
tlicso cases thero may bo a persistent touio spasm of tho flexor mmclca 
of tho arm, which, howover, docs not resemblo Kernig’s sign in its 
mechanism. Third, tho most reasonable explanation of Kcrnig’s sign 
that we havo at present is to ascribo it to an irritative lesion of the 
pyramidal tract that diminishes but does not destroy its functional 
activity, 

At my request, my rcsidont physician, Dr. Shields, has mndo careful 
studies of 100 cases at tho Philadelphia Hospital, with reference to the 
presence of Kcrnig's sign. Tho results of these studies aro appended to 

this artido. 

In addition, Dr. Clark has, nt my request, reported three cases of men¬ 
ingitis, nil confirmed by autopsy, in which tho sign was absent during 
the entire period of observation. 
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REPORT OK ONE HUNDRED OASES, ALL NON-MENINOITIO, 
EXAMINED FOIl KEUNICVB SIGN. 

By William G. Shields, Jr., M.D., 

RESIDENT PHYSICIAN TO TUB PHILADELPHIA HOSPITAL. 


Tims report is to show the result of tho examination of 100 non* 
moningitio cases, botli febrilo nnd nfebrilo, for tlio preacnco of Kernig’s 
sign, In every caso both legs were examined for tho sign in botli 
erect and recumbent postures, excepting when tho condition of tho 
patient would not admit his sitting up. In 5 cases ICering's sign was 
present; 3 showed tho sign unilaterally, ami 2 bilaterally, 1 caso of 
imemift and 1 caso of typhoid fovor, and it is interesting to note that 
in both of theso cases tho sign could not bo obtained after recovery. 
Kcrnig'a sign persisted in tho 3 remaining cases—2 cases of right*sidcd 
hemiplegia, and 1 of typhoid fovor—and in all it was obtained on only 
ono side. Tho caso of typhoid fovor is still quite ill, and it is possible 
that tho sign will have disappeared by tho tinio tho patient has regained 
her normal condition. In both cases of typhoid fover which showed 
tho sign, delirium was marked and persistent. This predominance of 
mental symptoms may have been nil indication of febrilo or toxio cere¬ 
bral irritability, which might lrnvo in some manner been accountable 
for the prcsenco of tho sign. 


Number of aues of each. 


Case No. 4) I 

Case No. 6} 1 

3 
2 
« 

4 

48 

(Caw No. 1) l 

(Case No. 2) 1 

3 

(CftM No, 3) t 

100 




